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^3 ^H^H of^ 6B^ ^j-g- SAl^r ^foflTr 3<H£. ^ ^5. 4 

4^3 5.°<M: 7>^ ^ 1 7l# #3*113 ^°l^r *fl2 7]# Q^AS-A 0.3-0. 6pi ^ 

3 ^£5. &<>lfe- ^-Jl ^3 ^o]^ 10-20/zm ^3 ^-ES. ^ 3M s>cf . oj 

^3 ^HH n^s. ofl^ aAl ol-g-§>c^ ofl^g S X| nfl, Tfll 

7m #3*Utt #^1 ^Ji -g-^,§- «-A>Al 71^1^11 -frHl*M ¥ A>o]^ 3.3 

(4 ^^^>7fl <r 91°-^, *fl2 7m #3*1^ ^^Ml cfltt 71 

£ 13 

^3, 7m#3*n, ^*n^, ^« 
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^ &*] ^1-8- 7l^r 55 ^ y o v ^*r o]§ ol-g-^l- 6B^ ^1 {Panel for liquid 

crystal display, methods of manufacturing the same and liquid crystal display using 
thereof} 

^51°1 JL, 

£. 2^ 1 1— 1 1 ' ^d-g- ^-5} £Al*l cl^Eol ji > 

£ 4a xfl^l 3£ 4b ^ £ *fll ^*HH nJ-& S>M ^l-§- aj-^^- zl 

£ 5a ifl*] 3E 5b^ *fl2 4^ i*l #*l-8- S^l^ *fl2: y 0 v ^* ^ 

5. 7^ >fll ^Aloflofl 4^ ofl^ aAl ^jflajo.s. £ X|*V afl^ 

E 8-£- £ 7<*IH VI I -VI I' tffs}- ^ef *V ^-^Eojji, 

£ 9^ €■ XI 2 ttj-^. on^ SAl ^i^f £ Al*V ^£o1ji ( 
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3E 12^ 11°1H XII-XII' ^ 4^ ^e} SAlfV c^.£o] ji, 

£ 13^ -g- ^4 ^ Alalia iaI S^l^ ^-Sl- £AltV ^So] ji, 

^ 16^8: £ 15<>]H XVI-XVI' ^-g- ^5}- ^5} 1> ^£°lZL, 

£ 17^ £ 15^H XVII-VH'^i* 14^ ^ej- #^£01 ji, 

5L 18£- ^14 AjAl^ofl tcj-S. S a] SAl^ ^2: w o V^^ ZL ^ 

£ 19^r "^2) m ^AHH trf^ ^-g- S^l^ ^2: ZL ^ ^ 
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<20> ofl^ K X\ 71^; ^ ZL ^ ofl ^ ^^-S ^ ^ Aj-^Tfl^ 

7}^]^ ^ ZL 42: «HH ^ . 

<21> ^«V^ <2»^ #*l±r ^-7l^h A>o]6fl ol- 0 ] «j-Aj -^-^1^ ofl ^ 

#^1 °l-§-*H #31* <?]7>§>JL, o] ^Tfl^ ^ 711- 7}*4| ^3 

°<M- S^JlS*! a^l^ #*1°14. 

<22> ole^V 6»;g SA ] ^o] q^£\o) ol^ ^ 71^ ^ ZL A]-oHl ^ S]^ o}^ <* 

3 ¥ 7l^ 7}^2]oll ^ofl o]ifl5L)o| o^o.^ ofl ^ ^-^-g- ^-g- 

^flS olon] ^ 71^ A}oj<H] Aj-^s)^ o}^ #3 7lHl ^*fl ^T^J! olcf. 

<23> ofl^ S Al ^ y^oflA-^ J= ^ ^-7># tifl^M 

3H^r afl^^# £S*>JL «fl^ ^ejl- ^X\^ cf-g-, zl f> tr 71^1 ^-^^ 7}^ 
H^Chot press) ^^8: -f^H ¥ 7l#* Jf^Jl, <^ ^<^«- ¥ 7^ a)-oH1 

tt S^l °§<* ifiES. 71 #3 -O-^-g- ^5llolA^( spacer )# -L>5L*>7iM- Af^l ^lz}- 

# 71^; #3*fl-I- ^ ^ <5>ZL , ^^-^flofl^- Cf^. ^3JllolA^ 7l^^) jV^^r 

th=r. 
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<24> oje^V a^l #*l7> ^S^l rH-sf ^ 7 1* A>ol^ #3 o. ? o^ }7)] 0.^^ 

<25> £ ol-Jl7.> 71^3 2]-^^ if 71*2} ^*}7fi ^ $1^7 ^ 

*H <^ ^ ^ ^-^-g- 7 1* ^ n. 4^ »^^r 4^ 

<26> Ols]*! «V^ofl 4=. 6B^ ^A] ^1 ^ ZL ^2: ^^H^ 3°! £ 1" A 1 S. 

Cf€- fe°l» 7l* ^^1- ^ 71 ^ ^^Tfl ^l^l^S.^. *lrf. 

<27> oltrfl, 7 1* #^7fl7l- 7l*ofl ^ ^ JEEtt ^Z^o} £ oJ^ 7 ]-^ ^ olO 

^, 7l* ^>^^^ afll 7l* ^T-fl^ *fll 7l* #23^^ ^ ^o]^. 7 }x]& A}2 7]* #3 

*ti» i^Rr 3°1 w>^^. 

<28> 7 1* im*m 42 71* -HS. ^ €^ «fl $ ^ 5) <H ?A°} 

3j*>Cf. 71* ^7fl *fl2 71* Q^AA $ &*1 q ^ $H 

42 71* ?}2\4^ ^l^ ^^^q- iL^ ^ ^<>1» ^13 71* Tl^Tfl* V\ 3.-% § 

^ sat*. 

<29> sa!*^- ^a> Ajjr ajjl<4 ^ ^71 3<?1 Sl^r^M ^ cf^o} Tjlol 

^4 cflol^^, THolH^l £ 3Me)#s|. #713 SL3. <£*iZ\o] <&<Lu) *±SL^r 4^7] 

^><?1 ^ ^A># ^-S-*>7l ^«fl ^ ^«a-o] #^£1^ ^ 
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^ Si.— ^ , 3(R), ^r(G), 3(B)^ 4j ^Eil- 7>^ =^ 

<30> ig^ofl tys. om^ &X\ 5.^1^ uj-^cfl^^, *V # gcfe ^ 

"}i3t °l-§-*Rr a>^1 a]z| ^^o S ^a]^ ^*Rr ^o] 7 > ^°]5. 1- 

<31> *V ^ n>^ 3 s. o]-g-S>i=r H o V ^°11^^, -f ^ 5*1^ #^-§- JEi^V 

1*} 4^3t *fl2 L^^S <>l-f-sH 3^ cf-g- 2*} S# 

4^8-, liW^ SAl^ ;g*Rr ^ ^o] 7 > aJoJJE ^ o]^ 7]^. ^ 

Jl, *fll 7fl^» afll v}^EL^ ^ofl C]~g- ##nKg. i^^Vcf. 

°H, ^12 7fl^» ^12 n>^H« 3*1^ ^^tb tf^- ^^Kg- 2xV 

iitsU, 3*Hr ^3 4 ^7} a^S. ^ cj^-o] 7 ]# #7*^ q 

3.9 A J-7l 3.^1^ AVtLofl ^^^j- c^-o. 7 Jf5j-f i^*}ul *J^}<*| 5*1 ^ ^ £ 

34 ^o]7V *H5L ^ ojAj-o] 7]^- ^7fll- S^tf. 
<34> o|n), -g-^o) ^o] H>^§>cj-. 
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<35> ^JjL^j. i^-g- §>c^ ^Al^o]l c^>c*| ^. ^Vt^ol ^r*Rr 7^ «r*HM 

^ 7H ^-ol*l ^Efljg. ^ ^lO.^ ^7loflA^ ^<5Kr ^*MH ^5]^ ^Cf. 

#*H* -f-*H -B-AVtb ^ofl tfl*lH^ ^oj^ ^ jajr^. -i-^Cf. f, 
f-Sl 4^- ^-S- $H ^cfiL * «fl, ^lr 4€- ^ *H 01^ ^-o^ oj-u]^- 

^7_H1 «.£o] oi^- if-*V4. ^rtfls c^ig «.«-ol Jf« ^ofl %>uf 

<37> Oj^l £ ig^o} ^Ajoflol) 4^ ofl;g ^ ZL y o Vl £ °fl tfl *M 

<38> n>^^>^ ^ 7l ^ &*) ^3: y 0 Vl lHH tt 3.7fl ^ €^l°lB 

U^flS ^7i# ^ ^-EflS. tf-g- tfl7l ^-BflS. tfl 7 l^sl 

ol el* 7l^r Ti^flS ^ SaI^ ^.oj^ -o^sl-71 ^*flA-m 

°1 Bi ^ 71^; ^ JE^r 7]^-^^ £_<#-g: 7>^ ^ Si^l , 

71 # 7_>^7l]^ <5}l^ ^ofl ^>i£H afl^lSl^, 7l^f-^ 71^- ?i^7fl^ 

S^l^ W<H1 £5L* 4-§- 4i3t ol-g-tb ^ ^ o.s sflE^^H 

4. 71^-^ 71^; 7_>^7fl^ ^*1^ 5-^711 afl^^- ^ ol^ ^ 7y }^-^ 5- 

4M«- ^ SJ=^r 7J3* ^ XZ^, 7}% ^7^7} Hfl^] 
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^ « ^ 9l°] &*) ^ 91^ 7Mii 91^. °H. 7^ 

71^: Ti^T-fl^ ^4 ¥ 71** 7)X)7>}ZL 9X^), 7l^r 7_V^^# ^^^-S. ^ 

*3*H 71^: Tl^fl^ ^ ^*§%=* 3.7)} ^-f°fl^r 7l# ^^o] ^711 ^€r>7l 

M- 7)^ ^^fl7> ^*}<^ ^ 7}^9] Tj-^ol #^-^^^1^ ^^l^o] 71^ 

* *>°H #^3^ ^3 ojo. S ^^]. 7 l 7 ^ D fl*- 7l^(bubble)7> t^^TlM- 

^ l^fe ^fl^^>7l ifl*|) ^oflA^ 1- 

<39> ^t^, ^JXHHl ^ o_n^ aAl ojn^ sfl^o) zjl^.^ tflsH 7fl 

*1 3E*1# ^S-oIjl, j£ 2^ £ HM II-II ' ^* 4^ ^^^olcf. 

<4i> JE 1 ^ J£ 2*1H w>5q- ^-o], ^ ifj-^o] ^1 ^XHH 14 s. cn^ aX | 

2: -§-*<HH onpg -01 ^ ^ 71^ ^ *>M-S1 ^*-2-S 01=0^ ofl^ 

3^(40)^ ^-*H 7 flcq ofl^ ^a] on^ ^o. 7 ^c|._ , £ loflA^ 

ol, AjS nj-^^i- SAl^QOO, 200) ^ ^ ^1#(100, 200) *}°}°\) ^<$S)o] ^ 
#(3)# Ifsfe ^ sfllUOHl-iir A ^ 3*1 o_S ^S)^ 4 7fl<3] on^ ^ cgcdo] u]-s. 

AA^ A i °m^r 5]-^- 0 l S^tt ^ a^l^-(51, 52, 53, 54)1- 7>^lcf. 5E 

t>, 0 -3^ 4^(40)^1^ ^ S^^rClOO, 200)^: ^^U] ^1^1^>J1 7}& 7 fl 

(321, 322)7} i^sM 51^-^ , ^ l-^#(3)^- SAl^rdOO, 200)^] 7>^>s]ofl 

XI ^- ^^1 ^^s]<H $1^ ^^^(310)^1 ^«fl -g-<?l£M 
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<42> ^-jg, J=- SAl^doo, 200)^8: *g^}7l] ^^l*>7l ^-°l7ll(310)£ i*MXNfr i^-^- 

<43> ojE^V ^. «V^o^ ^! ^Al^ofl tr}S- OB^ SA ) ^ ^(40)^ 

&-g: &o_^ f £^ A ^ Bb ^ 7l^r ^ ^o] JpLofl, ojj^ ^.g. 

<44> o]nfl f ^ 2 d\}*\ ^ w}<4 £o] 7l^r #3*11(321, 322)^ # ol^l-o) A4 S cfs 

£3 ^ 371 S ^ S^m(100, 200)^- ^*}<*| ^ a^:£(i00 ( 200)^ *1*1 *}£-!=- «fl*l£H 91 
t}. £ 2<HH^ 7m #3*11(321, 322)7} ^S\o] q-^M- #x]*Y , ^*\<LS. ^ 

&*)&(100, 200) ^ ^>M-^ #^1 7l^r #3*11(321, 322)* *&<%*t ^ ?lt #3*11(321, 
322)^ ^<>1» 7}#t}. o]ofl ufl*}^ %v^><^ ^^l^o S id^<E>}7l5. t}c}. 

<45> £3-8--^ ^1 ^AHloii af^. S a1 ^-^1-g- *} 7^^ f^f t^S 0 !^. 

<46> J£ 3<H1^ il^ ti}^} #ol ( M. ^-tgoj ^ ^AHloll tcf^ ofl^ S Al ^1-g- fiAl^(100) 

^ tf^lrr 3°i£ I" ^°1«- 7Mb 7m #3*11(321, 322)71- 

°H, 7lJ& #3*11(321, 322)^ ^ *+3"^ 5L^# 7}^ ^ ^o.^ , 

*fll 7m #3*fl(321)b *fl2 7m #3*11 (402) ilx} 0.3-0.6^m ^ ^°l(a)b 3"^ *1 

# ^ z±°)(b-c)^ 10-20/ffli ^ -g- t.}eJ-3*}t}. 7 )# 

(321)^1 £ ^ £(b)£r 30-35^ *$3)<& «}^3*}^, *H2 7m #3*11(322)^ 3# 31 

tt ^(c)^gr 15-20jMn ?M w}^*}^ ; X)i ^ ^12 7m #3*11(321, 322)7} 1^1^ 

(lOO)ofl ^s}^ 3-3" 600-1100/zm2 ^ 150-350/zm2 ^^<?1 5J0I h^ 2 !^. 
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<47> o)2\i£ S. igj-^o} ^ ^a)6\]o]} 4^. oji^ SA ] S^^r a^l # 

*1» nfl, 71 ^ ?>^7ll(321)^ <#^°\] cfl*V ^^o] 3|-J7 -§-^-g- »A>Al7l^cll ^ 

*H ^ SAl^;(100, 200) a}o]o} 7^)0. + SXSL^, z\}2 7}& 

#3*1(322)^ tfltb 33 €-€#(3)^- ^^*>7l <^ ^<y^-§- -g-ol 

<48> ojnfl, ^ 2fl 2 7l^r #3 7-11(321, 322)^ 4i3t 

<49> £ 4a Ml*l £ 4b^ *U ^HH S^] #*l-§- 7l^-S] afl^ ^-i- ^ 

*3 tcfef SAlfV ^^iolji, s. 5a tfl*l £ 5b ^ *k*$2\ Xl2 *UMH n}-^ ^a] 

*\]2i w o Vl £* n ^ £v*H n}^ ^^o)j L> S. 6-^ ^-^^ ^13 

*IU ^ *ll3 -3*14*r §>i4^ D }A 3f ol-g-§>^ wJ-^o]^ ( *)12 ^*Hl^r ¥ ^ ^iat o] 

<so> ^ «i^fl w^-gr, 4a«lH ^-^ «>4 33 #*l-g- ^-(100)^1 #->M 

fHi^ ##^(59)* cf-g-, l;^^nV (61 )oil ^ol7> e <y 7fl^ 

(62)# 7^1^ 4ia(60)t ic^" aAl^(lOO) ^ofl 3^ cf-S- 1*V 

XI 2 7l^t ?i^7fl(322)S ^-1: Jf^g- ^^-Al^lcf. 

<5i> o)cH ( £ 4 h o)]sj ^ ^-ol ( P>^£L(60)^ (d+a)^ ^ #^o.3. 

(100)^1 -8"¥-°1) ^ ^ «o v ^S. ol-g-*>^ ^It!: ^ 2^1-S. ^^>^ Xll 7]^: ^^71] 

(321)3. ^f^# ^5l-Al?Jcf. olnflofl^, i*> ^Al^.cf ^3.(60)^. SAl^(lOO) iL^^- 
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*\ ^ TleH ^ 2?\ ±%^r 7fl^(62)» -f-^Vb ^ 1*1- ^ 

^-Aj^cf ^Tfl 31 =L7}3. #^(320)^ ^2 7}& ^^(322)^.4 ^ 

7 MH g£r ^aj^ 7Mb ^|1 71* ^^fl(321)» ^ <&A. 

<52> «v^o^ ^Al^ofl^^. 10-15^m 7fl^-^(62)l- 7Mb ^a(60)S 

a^^rdOO)^^-^ 100-200^11^1 ?i3(d)-g- Sf-uL 100-300mJ/cuf ic^-§- 

ol-g-«H i*> ic^J-g- ^Al§>^ o_o^ > ^ ^>^(d+a 300-400//m°l °>^3(60) 
♦ °l-g-*H 2x> ^X|^tf. 
< 53 > if « c V^o.s.b, m ^Hl^ -^^^711 £ 5a°fl>H lib *}$\- £o] t fiAl 

S7>m( 100)^1 ^VJfofl o>a^7ll^ ^ ^nV(59)^. cf-g-, lr^^Bl-(61)oll *1 

f- HLb ^ ^ol7l- e <£i 711^(62)1- 7M1^ ^*fl "}iH(60)«- ^SLS. 
*(100) ^ofl ^Utt 4# 1*> i^*H ^12 7l* ^7-11(322)5 ^ ^ 2j- a1 ^ tf . 

<54> ojo^ £ 5b°11 <*i iL^ w}<^ ^o], !;^nV( 66 )oi] x}^ jEb ^ ^ 0 ]7l- (e+|3)<?l 7fl^- 

-¥-(67)* 7M1^ ^2 ^3(65)1- d2] S^l^rdOO) 3^3: 2*} 

^ ^^l^H *f|l 71* ^7fl(321)S. ^ -¥-^# ^Sl-Al^rf. 2^1- ^AHl^ I*]- i^g-Al 
^cf ^ 7Mb T^-g-^tf. 

<55> ^ wj-^o.^^, £ 6<^H ^.^ ^-ol, on^ S ^l ^-^1-g- iX|*( 100)^1 ^Jfofl 

o>H^7ll^ ^ ##^(59)^ 1-^-^^(71)^1 7fl^(72)S o)^o]^\ ^ <^ 

^ ^ ^4^* ^ &b W*KH73)iL5. o] s-o]^ tiPfjz]. °§<*]-§- 7 Mlb p>^ 3 

(70)1- °l-g-*H ^#*M X)l ^ 7^12 7l* #3 7fl (321, 322)5. ^SM^i 1 }. 
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<56> Lfl^l *|]3 ^Al^cfl o).^. on^g £A ] ^.g. a x|#^ ^ ^^H^r 

^ 7 n v f°-i v t °l-g-*M *U ^ *fl2 7}% #3*11(321, 322)1- ^^-^l^, ##^K§- 
°l-§-*M 3^ ^£ $44. ^^1 7fl^-*f <4 a}^^ 51 4a ifl*l £ 6<fl 

<57> ojnfl, SA] ^(100)^8: JUa^H ^ o^-§- ^§^^ ^A> A]Jr ^ cgAj- A}Jr£>}- 

^7]^ol Ajjr-g. ^*}7] cf^o] TflolH^Jif t-HojE^, TflojH^ ^ E^ ^ jt). £ 

-g-7># ^§>7l ^*fl ^5)^ ^O) ^^S\o] ol^ MVnV B^l^i £A] 

5£U, 3>}-^ V}^f>}0] ofl^g ^7}# ^^}7l ^ ^71^ ^*Rr ^ ^ 

^ ^Aj.^. ^1^-^ AjjAj-^. K X}*} 7 ] o]i£ ^( R)) ^-( G)) ^( B )^ AJ} ^7} sj. 

^ ^^H <§>83<H 5Utt *A €3 ^£ 5^. o]nfl ; All ^ ^ 

#■^8- ^ SAl^i ^a^ ^ £ o^tq-. 

<58> Cf^, M. i^tgo} ^ ^Al^ofl 4= ofl^ K X\ ^fl- ^.Cf ^^210.5. 

<59> £ 70. £ ^tgo} ^Al^ofl Of^ ^ S Al zp.^ wfl^iolJl, £ 8 

^ £ 7^11 5.^1 *V ^ ^a] aj-^] VI II-VIII ' 4^ ^ £A]*V ^.ig£olj 1> £ 9^ _a 

i^S} ^ 2 AjAl^Hl nf^ oflAj S a) aJ-*}o] £Al ^ ^n 0 ) IIi 51 10^ £ ^-tgo) ^ 

<60> yvn]- A^ SAl^(lOO)^: 7^0)-. 
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<6i> 71^(110) ^ *i^-§- 7>^lfe ol^oj^] t^D]-g- 711 o]e 

tifl^d^- -FM €^5d(13lH Eflojsl 7flo]B^(121)£: 7>S «J-^=o_S «* 

ol 5U^, 7flolH^(121)^ #ofl £H ^3-^°] ^o]^ Aljr-g. <y7]-«}-C)> TflolH 

^1(121)0.5. ^l^Rr TflolH^i^ # -^-§-(129) ^ 7HolH^(121)^l MVnv H ^fl 

^1^2] TllolH ^(124)* S^Vcf. <^7}^^ $-7) #^d(13lH *}ES. ^£)°1 5**1 

^ ^-8: %MM7l^r -fM ^^71^1 *V °}-%-^ ^ oicf. olnfl, g.^ 

^-T^l 7flolB^(121):4 £-5]^ ^1 tifl^ ^7>^ ^5L ^t*. 
<62> 7]^:(110) ^S\- fl-i(SiNx) 4^5. TllolH 140)^1 7lHH*I 

(121)# ^JL 5Jcf. 

<63> 7l| olH ^(124)2] Tfl^lH ^<3*Kl40) fl-^i ^rS^lS. ^l^M*! 

*V£^#(150H 91°-^, 31^(150)^ ^fofi^r ^E^Hje. S i=. n tg ^-§-0) 

(163, 165)7]- zfzj- ojcf. 

<64> -^fl(163, 165) TflojE ^<gnT.( 140 ) <%6\)^ 7>^ ^ £^ f 

^S. o]^.o]^ £^SV f 3E#S}fe C-HolE^(171)ol 5^. t-HolE^( 171 )0. ^ «j. 

f °S 7llolB^(121)3|- 2)-^ ^^1^, iHl^E^Ai(171)ofl o^sH 

^W(163)^ <£*J-£H 5^ ^(173), cHo]e^(171)^ ^ ^ofl <£;| 

£H Sl^-^ ^^-^.-^E^ s}-^- tl?}^ t-flolE^ # Jf$(179), #^-(173)4 £ 

ej^H oioa] ^ole ^^-(i24)ofl tfl<5>^ ^ ^^(173)^1 ^(165) # 

^1 ^g^H 54 ^efl<y ^(175)* i^-W. 2Lth tflolE^(171)^r -fr^l -g-^=* 
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*\7\7\ €^(131)^- 9X^, S^fe ^ ^^"(190)2}- ^71^ 

51^1 3SflBi^- ^ oicf. 

<65> C-Ho]E^(171) ^ofl^ ^oj -^t!rH 7>^m -fM #^ 5E^r 

a-Si:C:0:H ^ i^V^ ^-R-^ ^.^^(180)^1 fli=h 

<66> <^7H, iLJL*Kl80)£r ^ -fM H<£ ^51 9X^], °] ^-Mfe 

^ fl-i ^O-JeL o) =o]^| ^nV-g- o. 7 ] ^cgnVo} ^ofl ^ t§ ^ *H ^51*fi#(150)°l 

-8-71 33 3#*Hr ^TT WV^-^^Cf. 

<67> 7))°}^ # 129) ^ Cl)o]Ei^ # «-«(l79)ol ^ 5>ir <Mfe &3lA 

(180)* ^3*1 ^lT^Rr uHJ-^tNl, ole-ltb TflolB^i # ^-^-(129) g cfl^B^ 

# Jf£-(179)£) ^> *1Jl ^ AA €^>7l ^«fl 

#«-6fl TllojE ^ ^3 s}S ^ eflolB] ^p-g- 33 ^^Rr COGCchip on glass) 

<68> iLjL^K 180 HI i^eflo] ^(175) ^ cflolE^ # ^(179)» 3"3" ELe^^r 3# ^ 

^(182, 185)^1 ^^s]<^ 9X2-^, ^1°1B ^^^-(140)3}- ^-Tfl TiHH'Jd # ^£-(129)» = 
fe- 3# ^3(181)°1 ^^s)<H 

<69> t±J:sV(180) 3# ^(185)* -f^H = efl^l ^^-(175)^4 ^713 AS 

o] MS! IT0( indium tin oxide) IZ0( indium 

zinc oxide)5. ^-M*! sj-i 3l^-(190H ^3<H ^.5: ^(180) $H^- 3# ^ 

^(181, 182)* ^-«H AA TflolB^l # ^(129) ^ cflolE^ # ^-^-(179)3f <&k^*\ 9X 
TflolH ^ 12 ^-^(81) ^ cflolEi i2 ^-7fl(82)7> ^^S)<H $1^. <^7H, ^o] 
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H 12 -¥-^(81) ^ tflolEi IS -^fl(82)^r 7flo]H ^ cflolE^ # BflH. 

(129, 179)1- W %o]x$ t ^^^o] ^o. o>qcf. 

<70> ^ ( aVDV e^u^e] SAl^(i00)4 *Hr*>Tr ^ €3 S^(200)°fl^r, ^ *V 

7)^(210) #-»M $-± ^^^1 7fl^S 7>X]^ gg] nflB^^(220)7> ^ ^ £] ^ & , Z}-^ 
21 3}-^ °J^ofl^ 3(R), ^-(G), ^(B)^ ^ ^Ei(230)7> ^>^o.S ^£]<H , ZL # 

^l^r ^ ^^-(190)4 n]-^^H #^#(3)B] ofl^ ^^> 7 1 ^ ^i^- 

(270)°1 ^ig^o.S ^^S\o] ^rf. 

<7i> S^l^ClOO, 200) a>°Htt 6B^ #^#(3)°1 ^ o.^ , ^1^(100, 200) 

A>o|o} ^ o. ^1^1^ 71^; ^7]1(322)7> ^ 5]<H ^7H*r. *fl 2 7l ^ # 

^^(322)^> i4B]-M- 5a^l^V, ^*fl^r *fll 7]^ #3*flCE. 2 ^2051 ^] o}tf. 
<72> 6B^ #^(3)^ ^ £-*Kr <£cq o)w o V^^- 7 }*H 71^1 ^-Eflofl^ $ 

(twisted nematic mode)<H ^ , -§-^ °l y oM3^- t 5 - 7]^ tfl^M 

Til wfl^sl^ 9Xtt HflU= 1H4 (vertical aligned mode)^ , ¥ 71^°] ^ ^ofl 

tfl^H cfl^l^ 0.5. ^M*-5^ Hfll^ 7>*lfe 0CB( opticallv compensated hend) S.S.<^ <r 

<?3> oje^V m^s] ^AHofl vc\.s. o_b^ ^ ^H^tt ^ H^M^B] 5*1 # 

(100) ^M^l 7)& ?1^^(322)7> ^£|<H ojo.^, J£ 9<M iL^r tf}^ ^-o] ^ Jgtf 
(200)o11 ^5= fltj-. 

<74> olofl, 71^: 7>^7fl(322)^ cflo]E^ (171)2] AjOjLofl ifl *] S r *l n> , TflolB-iiCm) SE^r «]- 

o> E^fl^iEiSl ^1^^ ^O-^ , 1-3] nflB^^(220)S. 7>^^^lfe ^ofl ^^]^> 
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w>^3is>cf. SEtV, 71^; ^^fl(322)^ s\-± #3-2.3. S)*}*} 

4^*1-4. ^, S. 10«H]>H iL^r #°1, £ ^12 71 ^^(321, 322)^ 3 

Afl ^Aflo^ Afl ^eK230B, 230R) ^o^] Hfl*lsH 514. ©H , ^1 7 )# 

^^(321)^ lcnf^ 200-6007fl^ ^£|3- tifl^l^ ?A°] wf^^H, ^2 7l^r ?i^^fl(322)^ 
lcuf^ 250-450 7fl^ tifl^]^ 3j ol v}^z\-5}t^, 

tH*. ^^5. ^l^-^^l <^ fl £^(100 HI *1*1U"§- TflolEA} ^ 

C-ilolE^oi]-, «Vn| H^^l^Ei ^ J=tg^ # ;g HL^ «VA>£1- 7}^ S.*} f|5] ^ 

^ ^^*>Jl f -fM ajf^jl A>^1 AlZ]- 0_S ^Ei^l-ct] cg<* A J. 0 ] 

ofl 7 )# ^>^7fl(321, 322 )# f^W. £^(200H ^ ^ 3(R), ^ 

(G), ^(B)^ ^ ^E^# SHH ^ €^ Sfe ^ #^8: ^ 

JE^l^E^ S^l^l ^£ ^t^-. olnfl, 71^- 7i74Afl(321, 322)^ ^1:^17} 

*}tt sfl^(40)^ S^l^:(100, 200) 7i^H4 10%~30% ^5. 3.^ ^-^Rr ?A °1 

71^; 7i^^(321, 322)^ ^ ^^^(100, 200) # SAl^ofl ^*Hje 

^>4. 71^- #3*11(321, 322)1- a>^1 Alz}- ^o.^ Tj-fofl^ 7l^r ^^fl 

(321, 322)# ^H*l 3l*H ^ 91°] ifi SL3. ^<£*}t)) -fr^ ^ <&SL^ 

, € #3^r ^ 91°-^, &± 7l# ^^711(321, 322)7> tifl^s]^ ^ -g, # 

^11" ^ a!°1 a^l ^a]^ ^ ilcf. 

7l^r ^7fl(321, 322)7> 5^^(100, 200)^ (310)# £i 

W. Ol«fl, ^-§"^(310)^ 7H*1 ^^-Aj £ Cj:0_^ ^^*H, ^s)- 

44-18 



1020030031838 %^ «J*}: 2003/9/27 

SE^b ^Sj-^flS ^ 9X^, ¥ S^CIOO. 200)^ *>3* *l*l^}7l i 

§^* ^^*>7i (3io)^ 7i « ^ #^e)ci^£ ofl^ # ^oi ^n^i^i 



Oil 



ojo^ 7} ^- 3jol w^^cf. ^^-7]] (310)^ 3} 3 #^#(3)4 ti>-§-^l 



<78> ol<>| ; Jji SAl^doo, 200) ^ ^l-q-^ ^oll £i 7 ] f oj-g-^H ^ 3E.5. 

^^rc^4. ojnfl, on^ £3L7l^ ^ ^ <3^(51, 52, 53, 54, £1 <*}^ # 

^* f^HL! ^ ^n^r ?M ^ 9X^, ^ •€ ^(51, 52 , 53 , 54 , 5. 1 # 

SHI ^ SU-^, &^7l ^Hfl# ^ £>4. 

<79> o]o] > ^ °1^<>1;*1 71^: ^ ^ ^^1^(100, 200)* " 

S^l^rdOO, 200)4 ^-§-^(310)^ t-el*}'?] ^?I* ^ A o v ^flS tfl7]*Hl £)sfl ^ 3. 

^#(100, 200)* ^Al^ 7,30.5. S^ClOO, 2 00)^ #3* ^ tf^g-, ^ 

% °l-g-*H 7>^* SA^H ^-g-^ (310)1- 33:^1 ^^M^ ^ X^aoo, 200)* 

€^ <^ 4^(40)* <^7H, ^- S^l^dOO, 200)* ^^l^lTlM- 

^^^(310)^1 *>^* ^a}3}h ^ ^d]^ - S^^rdOO, 200)^ v\^*\A ^^l?^ ^ 

<80> o]<^ , <Q-^£ ofl^ 3fl^(40)* ol-g-s]-^ ^ ^ <3^(51, 52, 53, 54)°.S 

^(40)* ^-el^oi ^ S^l ^l-g- <*j^ &*\®t±. 

<81> ^4 ^Al^oll ofl^ S a] ^-^-§- ofl^ 3fl%|o} ^^.ofl cfl§>^ 7 fle^ 
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^^SoIji, £ 12 11<HH XII-XIT *}-g- <*!-£)- ^h} S^eV ^JE^t}. 
<83> £ 11 5. 12<*IH £A]tV w}^ ^o], «v^^ ^ 4 ^AHoj] rcf= oJj^ g_X\ 

^ *3 g 71* ^ ^Stl: ol^^l on^ ^ 

^(40)£r ^B] 7fl^ ofl^ SA ] ^.g. 6n^ ^o. 7>^lcf. £ lH^sf £ 

°], AjS T?H^}i- a^l^rdOO, 200) ^ ^ SAl^ClOO, 200) ^ojofl oi- ofl^ 

#(3)# Itsfe ^ sfl^OH^ A ^ ^S^^r 4 7fl2] >i oj^ol n>s. 

€ SH£°1 s}-^ £^Jf(51, 52, 53, 54)# 7>^14. ]£ 

th sfl^ (40)^1^ ¥ ^1^(100, 200)^: ^^Ml ^l^fr}zL ^ 7 ]^- 

(321, 322)7} SU^, ^ #^^(3)^: ^ S^^doo, 200)°^ 7K v *}sH 

°J^r €3 ^sq^ ^-g^OlO)^ ^*fl 5^. 

<84> SAl^r(100, 200)^8: ^^Ml ^1^1^>7) ^*fl ^^(310)51 ^IH^I- 

^£ Sfltj.. 

<85> ojE^V M. ^ 4 ^X\6\)6)l ^ 6B^g S a1 <2] ^ ^IHH 3l\I(40)^: 

^S. 91 <L^, S.^ ^-S. A ^ Btt <^ ^<>g ^ 71 ^ ^j-°r p>^1 ^ofl ofl^ ^-J-g- 

<86> ojnfl^ £ i 2 ofl7,-] iL^ £o) 7}$- ?i^7K320)^ ^o]S. t- *]S. nf€- 37l 

^ SAl^doo, 200)^1- ^ S^m(100, 200)# xl^*>£^- tifl*l£M £ 12 oii 

7]] (320)71- -d^Sl^ q-Hl-M- Sa^l^l:, ^^^^ 7lt lb^^(320) 

tt ^ aAm(100, 200) ^ 3(R), ^"(G), ^(B)^l ^ €EK230)7f ^1«:(200) 
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^ *HR), ^r(G), ^(B)5j ^ ^eK230) ^Hfofl AA SU-^, 3(R), ^"(G), ^ 

(B)<3] Afl ^ E ^ ( 230)^ *]g_ cfs- ^ol^. ^sq<H ^ tifl^lsl^ 71^: #3*fl(320) S£ 

^olS. sflEi^ *>^s}-5l 3(R), ^-(G), ^(B)2] ^ ^Ei(230)^ ^ojcfl rtj-eq- 

7) 

51 14^ ^- ^14 ^Aj^oi] rrf^. S a] #*HH 7^ TiT^flcq M-E^ 

£ 13^1 Ai ^ w}<4- ^ol ; £ ^ 4 ^Alofl6fl oj-s on^ SA ] S a1 

^ ^HMSr 3^5. 1- ^ojl- 7 }^1^ 71^; Tj-^T-fl (320)7)- ^3<H ojt}. o] nfl , ofl 

3 JE*1 ^1-8- SAl^ ^^1^ ^(B), ^-(G), 3(R)^ ^ ^Ei(230)7> aj-^-^A^ 

*§^3<H 5&-°^, °1 ^ €^(230)^1 ^( B ), ^-(G), 3(R)2] ^ ^(230) 

^ 7|-^£^- *8^£]<H $X^. <^7)*), 7}& ^1^^(320)^ <a^*l ^°)£. 

S\o] oiob] zi-z}-^ *J\ ^Ei(230) $H *§>g£|<H Slcf. *U 7l^ #3*11(321)^ ^ ^ 

EK230B) $H SZJl, ^12 7}% ^>^7fl(322)^ ^q$] q ^Ei(230G) 

5a^, ^13 7l# ?23*fl(323)^r Afl ^E](230R) $H <4eH , *)U ^ 

*1 *fl3 7l^r #3*11(321, 322, 323) 7^]^ ^o]^ ^Ei&j-JE ^ ^(230)^ ^ojofl vc\ 

^ m ifl*l ^13 7l^r 713^(321, 322, 323)^1 ^°]^ ^^}t\] ^cf. ^-^4 

^Ei(230G, 230R) fe^t ^^^l-Tll *>o^ 7fl2 7)^; 7i^7fl(322)^ ^13 7}# Ti^^fl 
(323)^ ^ ^^1* ^^Tfl ^cf. 
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<89> o]^*V ^. ^134 ^ 4 ^Al^oj] 4=. ofl^ aA]^ ol-§-*H S^l ^11" 

«fl, *0l 7l* ?>3*lK321)b ^ *3*flS*1 ig^l ¥ S*l*(100, 200) a>o]o| 7j)-g- 
^^Tfl -fr^l^oL, *fl2 7l* #3*11 (322)5+ *j)3 71* #3 *fl (323)b 5*1 
JfE^ oj-ao] «fl °1 #^1 ^*fl € *H*3fe #3*1)^*] € ^o] 

*lM-*l?fl ^ ^mq-.HBlJL, 3E. 14<HH ti^ ti>2f Qo] , o)g\Q wv^o] ^ 4 

^Al^ofl 4^. ofl^ SA ] ^HH^ *A ^ 5*1*(100) tf-f^l Zj-Z^ Att 3gE-] iflofl 71^- 

#3*11(320)7}- 3^3<H &4. 
<90> 71* #^711(320)^ cllolE^(171)2l ^ofl fl*l«V^l*. 7flalH*l(121) 5&b ^1" 

^ H^^l^Ei^ tfJfofl al^, M am^(220)S+ *h ^ ^ 

^(230)3. 7}2\x}±: ^o\) 3*l*Rr H}^zr}4. 3^, 4* #3 *B(320)*r 

Jib zj-ol, ^1, ^12 ^ *H3 71* *3*i)(321, 322, 323)b *\S. cj-g- 

3tei(B, G, R) *>°H <a^*}- ti>4^^ tifl^slol 014 

<91> 4 *U ^fljol 4S. ofl^ S Al ^1^1 ^# 14 ^13 0.5. ^4 

7ls *}-4. 

<92> £. 15^ t^S] 2fl4 ^AHHl 4=- ^Al O.S. £Al^ Wfl*l 

£oij7 ( £ 16-^ S. 15<HH XVI-XVr ixl-el- ^ 5.*}^ ttS.o]5L, £ 17^ 5E 15^1 

xvn-xvir^ 42}- ^ £.Aitb ^£014. 

<93> a|nV JS^*]^ SAl*(100)^lb, 7l*(110) $H ^ 4 7}*]$= 

ol^oi^l E.*^* TlHH^ 6-4 ^^(131)01 EflolsJ] 5U4. 

?lM2=*i(121)£r 7}S. ^°-S. Qo) 9X°-^, 7flolB<d(121)ofl ^b H^^l^El 
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2] Tlloje ^q-(i24)# o] ofl, TflolB^ tb^r 129) ^ sl^s^ 

7flolH^d(121)^l «J^* <3#*M olJf^l ^5)^ ^^-(190)4 f^l^ sj-^S] 

^oj «a=^ TiioiB -R-^l yflAj-g- ^ 7 }f ^cf. 

<94> 71^(110) $Hfe *Js|- fl-^(SiNx) o] =-^^1 t]1o]E ^o§nV( 140) ol 7flo]E^ 

(121)^ gJl 

<95> tIHh ^^-(124)^ 7)lolB ^^bV(140) 4HMlfe til^*3 ^ f-^ «K£*ll3. °l-¥-<H# 

«K£*ll#( 150) ol 3^3<H Sl^-H, «>£^^(150)^1 ^^a>o]c g= fe n ^ lr^#^ 

ZL^iES JZ^sH oi^ n+ ^^Sj- fl-^ n^S] #^JL ##<H*I 7-j*<H3 

(163, 165)7> ^ *g^£H 5ft tf. 

<96> ^-sJ-aj ^ «-7fl(163 ( 165) afe TflojH ^<£^(140) 3H1tt *| 7}*}±r E.^ # 

Ojs^^ i^nV^- i^Rr tiHEi#(171)ol ^|^S)<H 5^. CflolE-1^( 171)^. XflS. # 
^^S]<H 7flolE^( 12 l)3]. ^-8: cflo}BlAi(171)^ 

^##(163)^ ^--f^l <£#£M SR-Q73), ^^"(173)4 ^e^H 5£-° 

^ TflolH #q-(124Hl tflSH ^^-(173)^1 aVtH^r -^11(165) 

<H 91^ ^^"(175)# 5Lf-t>4. °1 ^)olE^(l71)^ $3? # ^(179)^ S] 

3.^3] S-o) Q#£\o] clef. Cfl °13-aU71)£ -fr^l **** ^M7l7l 

o^gfl o.x] (131)3]- 5a^, °l^°fl &± ^(190)^ #7]*\SL3. <g 

SI^ -B-^l £#31 sflii* iff ^ 5a^. 
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<97> c-flolE^(l71) 3Hlb s-^ol -f^*}^ #^-§. 7}*m -a-71 g-g 2^ 

a-Si:C:0:H Ifsfr #^ iL J: ^(180)01 ^ £H 

<98> ^7^, H^nV( 180 )^- ^1 -§.o] o. 7 l ;g<£ =^5. 5U^1, Ol ^-fofl^ 

-8-71 %<&n^ A^ 3#*Hr 3# ^ ?M H>^*>nf. 
<99> 5E*1, TflolH^ # ^(129) ^ cflolE^ # *L«-(i79)ol J=L^.ofl^i=. SLS.A 

(180)# ^T^}^ Ola]*!- TflolH^d # -¥-£-(129) £ 3H3^ 

# ^-^-(179)^ ^-<Hl ^} a]s ^ ^ ^ ^S}7] wv^- H^^l^Ei 

tf-M 7ll 0 lB ^ slS. ^ cllolE-1 ^--f- ^3 sis* A% ^*cWb C0G(chip on glass) 

y^o} ^ SAl ^-g-^- nfl ^1 

<ioo> Is*]- (180)°^ ^^-(175) ^ dH^*! # ^£-(179)1- AA ^^Ntt ^ 

^(182, 185)°1 *§>S£]<H ojo.^ ; Til olH ^^^(140)4 ^1 tIM^a} ii" 129)1- 
t= ^(18lH *§^£H $14. 

<101> iJL5V(180) #-¥-°fl^f ^^(185)^: -f^H ^eflo] #^-(175)-4 ^7l^o.S 

°1 &JL 5)-^ <3«H ^*1*H, £^ MSI IT0( indium tin oxide) iE^ IZ0( indium 

zinc oxide)S. <^1^^1 %^ ^(igoH ^5q<>l oicf. £_3lA(180) ^ 

^(181, 182)^8: ?AA TllolH^ # ^(129) ^ # -^-^-(179)^- SX 

^ 711 ^1H 12 ^(81) ^ t-flolE^ 15 ^(82)7} °}7H, Tflol 

— M2 -f *fl(81) ^ c-HojEl is *-^( 8 2)b TllolS ^ cflolE^ # ^-^-(129, 

179)# M.3L*}7} 3^ oHtJ-. 
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<102> *V^ ; HVnj- E^liE^ SAlJfr(ioo)3j- nHF^fe xn e-] S^l ^(200)^1 -^^fV 

71^(210) ^°\] ^ <3^°fl 7fl^« 7M±r nfl S ^i(220)7> ^^5]<H Sl^, AA 

3 <^°fl^r ^(R), MG), 3(B)3 ^ ^EK230)7> ^V^o.S $12.^, H # 

■"Mfe sMi ^^"(190)31- o_n^ #^#(3)^1 &A^r ¥^*>7l W W ^ 

(270)c>l #t£3o_5. 

<103> £^1^(100, 200) A}ojofl^ ^ l-^#(3)ol ^o.^, ^- ^^(100, 200) 

a.\o]^\ ^30. 7]7.]f>}^ 7)$- ^7fl(320)7> $XA. 

<104> ofl^ #^^(3)^ £*Kr <#0\ -fr*}^ O}^^ 7 }7)v\ 7l ^oll 3^*1 AVBfloflA-1 *1 

71^1^ CfS. 71^1 Olsyl^l L^^S. till-31 HfltSjol ol^ Ul-t^ vflP>lJ tij-Al 

(twisted nematic mode)H 4 1 & , -fr^ 7 >*H t 5 - 71^1 tfl^H 

^1 ^UI^H ^^1 «11^ ^(vertical aligned mode)^ ^ , ¥ A^ ^ ^ 

tfl^H ^ % 3 ^-f hHI^: 7}A^ 0CB( opticallv compensated bend) ^ ^cf. 

<ios> ^ f ^HH^ 7l^r #3*11(321, 322, 323) ^Hl^l ^o}^ n. 

(230)3 ^M7> i+e^- ^-JlS^ 71 # ^7fl ^-#2] ^oHl *>o]s. ^^t}. ael 

M- °13- ^ 7m ^Z^fl ^ 0 1« ^-sMl ^£ ol^V o}6\] tflS>c^ 

<ioe> £ is^ m. ^-rgo^ ^ 5 ^aHHI nfs. ^ S Al^sl ^ yj-^^. ^ ^ ^ 

°fl AA 5^1^ 5. 19^ ^16 ^AH]ofl n}^ ^.g. a^l^r^ 

y c v ^# ^ *3 4^ 5^1 tb ^£^14. 45 ^Hfe sfl^ol ?§^5\o] ol^ 
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4i3t °l-g-*Kr a o V ^°l^l, Xl6 ^^Hl^ ^^^l D^^M 91^ D liHf °l-g-*Rr ^ 

<107> n1^j > ^5 ^Aloflofl cfl<5}<*) -M^*Vcf. 

<ios> t i5oflA-i ji^. H>sq. ^-o], SA ] ^i-^-g- s^i^: ^ 3^, q ^ 

(230)7> oi^ 7l #(200)21 ^Xl ^ai^lS] -g-^ ##^(59)* 5^S.& cf^-, 

^«K6lW AAQ ^ €3(230)^ tfl-§-^ ^71]^ 711^(62)1- 7}7-)~ ^a(60)l- 5*1 
#(200) tf-M oH, p>^S(60)^ 7fl^^(62)ofl^ s-oj ^ S tj-g- ^ 

(64)<>i s^sh &°jx, ^q, ^q, %q&\ q ^(230 h aa tn**te= ^ 

XI (320)3. ^ %q$\ q ^Bi(230) SHI XU, X|2, XI 3 7l# 

#3 7fl (321, 322, 323)1- zfz]- <8>^ ^ 5W. ojufl, 7 1# #3 X) (320) -1-8: ic^S] 
<=Q*}<X XI 1 7l# #3 7fl (321)7V 7H> ^gr fe<X» 7H711 51 Jl, X|2 7]& 7j-^ X| (322)^ XI 1 
7m 7i^7ll(321)5l ^o] jatf ^ ^O]^- 7 >*H, Xl3 #3X1(323)^ XI 2 7lt #3X1 

(322)S* t§:°)£. ^^MM" 2Lt± ^ ^ojf 7 >^7ll Xll, XI 2 ^ XI 3 7l# #3 

7fl(321, 322, 323)^1 fe°l7> ^ef-^lXl 

<io9> t\~$ t xi 6 tw<x -a^th^. 

<110> £ 16^1^ il^r W>Sl- 6B>§ S X| ^1-g- S.X\% ^ ^Att ^ ^^o) ^ ^E-l(230) 

7> ^^sl<X 5^ 3LAl#(200)<q #Jf6fl oVa^Xl^l ^ #^(59)-i- <X<X , ^ 

^WDXl 7fl^(72)S ol^-ol^l J=jzf ^^1 ^2f^# 2^ ^ flfe aV^- 34^.(73)0. 

3. ol^ol^l w}.^ ^«*j-g- 7>^1^ n}^£K70)# °l-§-*H XU, X12, Xl3 7|t 

#3X1(321, 322, 323)5. ^--£~8r °H, XU, Xl2, XI 3 7^ #3X1(321, 322, 
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323)^ 3(B), ^(G), 3003 q ^Ei(230) ^^M, #3 7fl(320)#£: h^%^ 

91S}<*\ X|l 7]^ #3*fl(321)7> 7>t ^-ojl- 7 >^7fl SjJL, X)2 713*1) (322) 

^ *Hl 71^ ^7fl(321)^| ^o] a4 7>^H, XI 3 7l# 7i^7fl(323)^ XI 2 7]s& 

#3*11(321, 322, 323)2] ^ol7> ^^lXl €4. 

<lll> ojnfl, ^Al^(200)^r ^S. jiZ;*HH 2)-^ ^3^" AlJ: SE^ <^ V ^IJl^ 

^ ^7l^o] #^s}7l cf^o^ 7lHH*i4 cflolE]^, XMB*] ^ cl)o-|E^^ £ 

7l^jO.S <a^£H ^ ^15L# XH*>7l ^7>ol B^l^, 

&7V# ^*>7l 5^ #<y-o) ^i)^ 5}-4i #^o] 5Utt ^3" H^^l^Ei 5*1 

^T«a ^ 3^ #^4 4^*H ^ £4* ^«5>7l ^7l^ ^*Rr ^-f- # 

^ ^ 3H> V * S^l*^^ Jl^£]^ SAl^7l 4tb 3*9 ^ ^ ^7} «>§ 

3°H ^>^O.S <§>85H AJ ) ^ S^l^ ^£ Olufl f ^ g:- ^i^- 

tfl*}aj ^Xl^^-S ^^^>7lS. tb4. 

<ii3> ol^-^^l ^ sfl 1 ^ tb 5*1*(200H ^ #^-4 3, ^, 34 q 

*H 4^ <3 3 4°W ^^1^ ^, 4=-, Afl ^4 nflB^^l ^^*>£^- 7l# 7_V 

^^(320)» ^ 5.^1^011 X1°1H^1 ^ Cfl^BlAlul]-, H^^l^Ei ^ -f- 

£^1 #^ «VA>£1- 7 >7>1^ 5L^i Sj-i ^ ^^W. ^ofl^J A^ng^V 

^ ^ ^^-^ wvnv b^^I^e^ -g-^tb X^l^l ^rJE SU^. 
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<>H, 71* #3*1)(320)if- ^JI*} 3fl^(40)^ ^ S.^l*(100, 200) #3iL4 

10%~30% ^5. 3L7)1 ?M y>5J-*]^}cf. ^-s. 7 1* 7fl(320)^r ^f- 3L^1*(100, 200) 

^ 7l*ofl ^sfltr ^-^4. oj^Til 71* ^^(320)# ^ ^*Rr 

71* ^^(32o)# ^^tb ^i*hi yfl^it- ^ 5a°i ^ #*ii3-°s -^*>7fl 

-fi-*m ^ $1°^, ^ H #3-§- ==r SMi ^^l 71* ^7fl(320)7} tifl^s] 

3* y o^l^ ^ £*1 ^# iHM^J ^ 5d^. 
<H4> o^, 7l* 7l^^(320)7> «8>$* a^l*(100, 200)^1 #JjL6fl ^-§-^(310)^- £itb^. 

°H, ^-M(310)3r ^ ^r^* 7Mxl ^1^ S-^S. <g ^SMfl £E^r 

3sM)5. ^ &JL*1 ( ¥ SAl*(100, 200)^1 ^l^l^>7l i^olA^ 

<r SM. £ ^AHHl^ ^7ll(310)oll 6B^ ^<^«- ^*}*1 ^71 nfl^-ofl 

33-^ a^Kr 3<>1 it-Sl^M > OJ l^ o^oi ^tIM- 3£r ^S^Hr £-*fl^ 

-ir ^^*>7l ^*fl ^^-711(310)^ 71* ^ ^-^ol ^Sldel-S <^ # ^ol ^^^1^1 oy^ 
*\*\ A*)^ 3!°1 *}&z\is}t±. ^^-^(310)^ <^ #^(3)4 *-§-«M 

^ S^l ^l^-g- 7}*!^ ?M ^t}. 

<115> olol, if SAl^doO, 200) ^ ^M-^l ^ £^711- <>l-g-<5H ^ #^ JES. 

^4 iMiE olufl ( o]]^ J£i7l^ ofl^§ >g ^^(51, 52, 53, 54, £11 

^o^H *r ^>7l ^Efll- 7>^ ^ &a*l, € ^(51, 52, 53, 54, 5L 11 

^Tg^o.^ <*j^ #^-g: <iVi^ ^ Si^, ^71 ^Efl# 7 >^ ^ flc]-. 
<116> ol^ ( ol^ol^l 71* ^ ^-^15. ^ X^l*(100, 200)^: ^1^^>^ ^ S^l 

*(100, 200)^- ^^1-Jl, ^1^ ^t: 7fl^>o<l cfl7l<y- ^-HflS nV-i-ol cfl^M Sl^fl ^- S. 
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*1#(100, 200)^- ^S}-A]^lrf. o] nfl, Qis}^ ^ ^-g- ^^t}7) ¥ a^m(100 ; 200) 

<ii7> cf-g-, t# oj-g-^H *>^^ ^^^(310)* ^^1*1 - S ai 

^(100, 200)^ ^ 3fl^(40)^- ^7)*\, ^ &X\%(ioo, 200)^- 

^aH^u}. ^#*fl(310H *}^* ^ ^ofl £ - ^1^(100, 200)^ v}*)Mt\} 

<118> o^, ofl^ ^^(40)^- °l-g-*>^ ^ €(51, 52, 53, 54) 

o}6\] #^§^ -g-ol*»n ^ 9X^. ^ ^5=3} 7l^r 7} 

3<H ^ H$ «#<>i ^3*r «<M^ ^ 9W. 
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A o V 7l 7l^r ^7fl^ # O^o] ^o]» 7 >X]^ £Al 

2] 

xu^h, 

A oM 7l^r ?_>^^7> XU 7}% #3X1^ ^7) XU 7]^ 7i3*fl ^ ^ ^Ml^ 
Xl2 7l# ?I3X) §1 XI 2 7l^r ?V^7fl Jitf ^ ^o]^- 7 }*lfe Xl3 7)& ?J3*1]» a#*Rr 3. 
*1 ^1-8- 
3] 

Xl2%MH, 

#7l XI 3 7l^r #3Xlfe- #71 XI 2 71 #3X13 ^o]^. ^ 0 )s. 7 >^^ Sa] # 

*1* s.*l#. 

4] 

XI 1*^1 Ai, 

^71 71 ^ £*>3 t&qg\6\ *}(R) ( ^(G), ^(B)S1 q ^Bl» 7f7]b 2^1 
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^Ill-Si #7l 5.A1 S.X\%, 

Mx}f>}o$ #7] ^*Rr TlM^A] £ 3H^, #7] ^--f- p> 

6] 

-y-71 #^-§: «#*H #7] 71^1 ^*Kr ^0)7} X\o]5i ^ ol^-o] 7 ]^- #3 7^ *g 
^*Rr #31 

♦ i^Kr a^l SAl^Sl XI 2: «o V ^. 

7] 

71^-^1 #-^°H #31, 

^ 24ft ^ 5£fe ^ 5U^r 4i3f ^7l 71^ Aj-J=L 

°fl ^1^- #7l #^-§- #31 , 
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